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Description 

The present invention relates to a method of 
and apparatus for transferring articles, particu- 
larly thin articles of a disc-like nature, from one 
carrier member to another. The invention Is par- 
ticularly suitable for transferring unprocessed 
semiconductor wafers from a first carrier member 
(hereinafter also referred to simply as a "carrier") 
to a second carrier member (hereinafter also 
referred to as a "magazine") so that they may be 
processed in the magazine, e.g. in a furnace. The 
magazine therefore must be resistant to process- 
ing temperatures and in this particular art would 
generally be made from fused silica, whereas the 
carrier may be made from any suitable material, 
generally a suitable plastics material. The 
apparatus may also be used for re-transferring 
processed wafers back to the carrier. In the course 
of such transfer operations handling of the deli- 
cate wafers must be kept to a minimum to prevent 
damage and contamination which would lead to 
rejection of the very expensive articles. 

Apparatus for effecting such transfer oper- 
ations is already known e.g. from United States 
Patent Specification No. 3949891 filed July 22nd 
1974 and entitled "Semi Conductor Wafer Trans- 
fer Device" but, irrespective of whether they are 
manually or automatically operated, they suffer 
from the disadvantage that the transfer was 
affected by bringing the two carrier members into 
an inverted position in register and the two 
devices were turned over, together. Therefore the 
wafers fell a distance roughly equal to the added 
depths of both carrier members, whereby the 
wafer edges were cracked or chipped and led to 
frequent rejection. 

It is therefore an object of the invention to 
provide a method of and transfer apparatus for 
this purpose which will respectively employ and 
operate with only a very small dropping move- 
ment of the articles and to reduce the risks of con- 
tamination by handling, to a negligible degree. 

A method of transferring semiconductor wafers 
between a first carrier member and a second 
carrier member, according to the invention com- 
prises: 

a) bringing the second carrier member in an 
inverted position in registration with the first 
carrier member loaded with wafers 

b) causing to pass nearly but not quite wholly, 
all the wafers into the second carrier member 
simultaneously, and 

c) inverting a housing containing the carrier 
members so as to cause final movement of the 
wafers wholly into the second carrier member 
under gravity. 

Suitably the housing is inverted by a rotary 
movement. 

The invention also provides apparatus for 
transferring semiconductor wafers between first 
and second carrier members characterised by a 
displaceable housing for containing a baffle 
means and adapted to receive semiconductor 
wafers from a first carrier member placed in said 



housing and means for passing the wafers into a 
second carrier member along a distance less than 
that represented by a final desired position, and 
inversion means for inversion of said housing, the 
5 completion of travel of said wafers to said final 
desired position being effected only after inver- 
sion of said housing. 

Suitably the housing is rotatably mounted and 
the further distance travelled by the wafer after 
io rotational displacement of the housing is of very 
small dimensions which is defined herein as 
being of the order of 2 mm. 

Locking means are preferably provided to pre- 
vent the housing being inadvertantly displaced 
is before the transfer of the articles. 

For example, the housing may be mounted on a % 
horizontal spindle for movement through 180° in 
either direction. 
The housing may have frontal and/or lateral ^ 
20 loading and unloading ports to enable the carrier 
members to be loaded into and unloaded from 
the housing. 

In order that the invention may be more clearly 
understood, reference will now be made to the 
25 accompanying drawings which show one specific 
embodiment thereof by way of example only, and 
in which:^- 

Rgure 1 is a three-quarter view from the front of 
a first embodiment of a complete apparatus, 
30 Rgure 2 is a three-quarter view from the front of 
a second embodiment of a complete apparatus, 
Figure 3 is a view of the shuttle baffle, to a 
larger scale, with a lateral portion separated, 
Figure 4 is a side view of the apparatus to a 
35 smaller scale and shown somewhat schematically 
to indicate the rotation axis of the housing, 
Rgure 5 is a view of a carrier, 
Rgure 6 is a view of a first type of magazine, 
Rgures 7 and 8 are views of second and third 
40 types of magazine, respectively, and 
Figure 9 is a view of a lifting fork. 
Referring to the drawings, in Rgure 1 there is 
shown a first embodiment of a transfer 
mechanism incorporating the basic features of 
45 the invention and comprising a housing 1 rotat- 
able about a horizontal axis in relation to a stand 
2. The housing has a spindle projecting axially 
from its rear end to engage in anti-friction bear- 
ings in an aperture in the vertical portion 3 of the 
so stand 2 (the spindle and aperture are not shown). 
The front end of the upper part of the housing is 
open, to gain access to a shuttle baffle 4, con- 
stituting the baffle means hereinabove referred 
to, and being in two parts 4a and 46, the upper 
55 part 46 being slidable relative to the lower part 4a. 
The whole shuttle baffle unit is carried by and 
longitudinally slidable on, a pair of rails 5 secured 
to the inside of housing 1 , the sides of the shuttle 
baffle being grooved at 6 for this purpose. 
60 To the frontal end of the shuttle baffle 4a is 
secured a flange through a threaded aperture in 
which passes a threaded operating plunger 8, 
whose front end is secured to a hand wheel 9. 
Rotation of the hand wheel 9 effects a trans- 
65 lational movement of the upper part 46 of the 
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shuttle baffle, the rear end of plunger 8 bearing on 
the front end of part 46. The translational move- 
ment of part 46 is stopped by a stop disc or plate 
secured to the rear face of part 4a (not shown). 
The rear end of plunger 8 may be coupled to the 
front end of part 46 in such a manner that the 
plunger 8 can rotate, or the part 46 may be spring- 
loaded so that in any event rotation of wheel 9 in 
one direction will affect a front to rear translation 
of the part 4b and a rotation of wheel 9 in the 
opposite direction will affect a rear to front trans- 
lation of the part 46. 

In the lower part of housing 1 there is provided 
a platform 10 to which is secured a guide boss 11 
through which passes a lifting pillar 12 to the 
upper end of which is secured a support member 
13. A rack (not shown) is formed in or attached to 
the front longitudinal circumference of pillar 12, 
which rack is engaged by a pinion 14 secured to a 
shaft 15 which passes through the walls of the 
lower part of housing 1, as shown. To one end of 
shaft 15 is secured a handle 16, conveniently via a 
disc 17, outside the housing whereby rotation of 
handle 16 rotates shaft 15 to cause a vertical 
movement of pillar 12 and support member 13. 

The spindle 15 also carries a cam disc 18 inside 
the casing and a locking rod 19 passes through 
the rear wall of housing 1 and is supported at its 
front end in a bracket 20 secured to the inner wall 
of the housing. The locking rod 19 passes rear- 
wardly into an apertured boss 3a in the vertical 
part 3 of stand 2 so as to secure the housing 1 
against rotation. The front end of rod 19 is spring- 
urged against the periphery of cam disc 18 so that 
when a cut-out 21 in cam disc 18 meets the front 
end of locking rod 19, the latter is urged forwardly 
to free the rear end of rod 19 from the apertured 
boss 3a in vertical part 3 to allow rotation of 
housing 1 about its horizontal mounting spindle. 
Similarly, the disc 17 carries a spring-loaded 
plunger, (not shown) passing therethrough into 
an aperture in the adjacent side wall of housing 1, 
the exterior end of this plunger bearing an operat- 
ing head 22. It will be clear that at a suitable 
angular position of handle 16, this plunger will 
automatically enter the aperture and lock the 
shaft 15 against further rotation until the plunger 
is withdrawn by hand to release the shaft 15. 

This construction enables transfer of articles 
from a first carrier member i.e. carrier 23, to a 
second carrier member i.e. a magazine 24 and 
vice versa the carrier 23 being a cage open at top 
and bottom and its side walls being grooved so as 
to receive a number of articles e.g. discs 26, such 
as semiconductor wafers, the spacing between 
these side walls being such as to retain the 
articles 26 at diametrically opposite points so that 
they depend towards the open bottom of the 
cage, 

The interior walls of parts 4a and 46 of shuttle 
baffle 4 are also grooved as 27 and 28 to allow 
passage of the articles 26 as will be explained. 
Preferably the grooved portions take the form of 
separate insert bodies screwed or otherwise se- 
cured to the respective baffle parts so that they 



may be removed for easy cleaning. Whilst any 
material found suitable may be used to make the 
shuttle baffle, we have found that polypropylene 
is one suitable material for the body thereof and 
5 the groove-inserts may be of polytetrafluor- 
ethylene. The magazine 24 is made from fused 
silica and the stand and housing may be made 
from any rigid plastics material as are the other 
parts. The pinion and its associated rack may be 

10 made from nylon. 

The magazine 24 is arranged to be clamped to 
the upper part of shuttle baffle 4 by means of 
locking arms 29, two on each side of the baffle 4, 
which are secured thereto by screws or the like so 

is that they may pivot. The limbs of the arms 29 are 
pinned to operating rods 31 so that longitudinal 
movement of each rod causes the working arms 
29 to pivot on their screws. If desired the one ends 
of each operating rod 31 may be secured together 

20 by a transverse tie provided with an operating 
handle whereby movement of the latter may 
move both rods 31 and therewith all four arms 29 
simultaneously, but this simple mechanical expe- 
dient will be apparent to those skilled in the art 

25 and has therefore not been shown. The magazine 
24 Is constituted by two longitudinal struts 32 and 
33 joined together by transverse struts 34 and 35 
and two further longitudinal struts 36 and 37 
secured to the ends of the struts 34 and 35 which 

30 latter are in the form of tubes, open at their 
respective ends whereby the holder can be 
loaded onto and removed from the shuttle baffle 
4 by a forked hand tool e.g. as shown in Figure 9, 
comprising a handle device having two spaced 

35 tines arranged to be passed into the tube ends. 

The interior surface of the struts 32, 33, 36 and 
37 are transversely grooved, each set of four 
grooves being intended to accommodate one 
article such as a disc 26, but the spacing between 

40 the grooves in these struts as well as the grooves 
28 in part 46 of the shuttle 4, is half that of the 
grooves 25 in carrier 23 and grooves 27 in part 4a 
of baffle 4, so that the magazine 24 is capable of 
holding twice as many articles as the carrier 23. 

45 However, it will be appreciated that this pertains 
only to the embodiment shown and the holding 
capabilities of the carrier members may be varied 
as desired. 

An empty magazine 24 is placed upside down, 

so as shown, on the upper face of baffle part 46 and 
is locked in position by locking arms 29 whilst the 
baffle 4 is outside the apparatus. The baffle is then 
slid into the upper part of housing 1 on slide rails 
5. A carrier 23, loaded with articles 26 is inserted 

55 into housing 1 beneath the baffle 4. The operating 
head 22 is then pulled out under spring pressure, 
to release its plunger from the aperture in the wall 
of the lower part of housing 1. The handle 16 can 
then be operated to lift pillar 12 and support 

60 member 13 to cause the articles 26 to pass into 
the baffle 4 occupying alternate grooves in part 
46, until the plunger on head 22 again locks 
handle 16 at which time it is arranged that the 
articles 26 to not fully bottom in the grooves in 

65 longitudinal struts 32, 33 i.e. they are not fully 
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"home" into the magazine 24, being short by, say, 
2 mm. At this time the locking rod 19 will also be 
freed from part 3 of stand 2 whereupon the 
housing 1 is rotated clockwise through 180° until 
it reaches a stop (not shown), thus inverting the 
carrier members so that they exchange positions. 
The shuttle baffle 4 is then indexed by rotating 
hand wheel 9 until it meets an end stop thereby 
achieving the closure of grooves occupied by the 
first toad of articles 26, and opening each un- 
occupied slot in magazine 24 and part 46 of baffle 
4, ready to receive the second load of articles 26. 
The articles 26 thus enter the magazine 24 with 
minimum force by gravity but they will have 
suffered no damage due to the fact that the 
dropping distance is so small. 

The housing 1 is then rotated anti-clockwise 
through 180° and returned to its initial position. 
The operating head 22 is then retracted and 
handle 16 is moved back to its start position, 
thereby returning support member 13. The empty 
carrier 23 is removed and replaced by a second 
loaded one and the operation is repeated, the 
articles from this second* carrier being loaded into 
the grooves between those first loaded. Thus the 
magazine 24 contains the contents of both 
carriers 23, the second "load" also having been 
gently dropped into the "home" position on the 
next rotation of the housing 1. 

The shuttle baffle 4 can then be removed from 
the apparatus and magazine 24 lifted off after 
releasing the locking arms 29. 

Unloading a magazine 24 and distributing its 
load of articles 26 into two carriers 23, is carried 
out by a reversal of the above procedure. 

Referring now to Figures 2 to 9 of the 
accompanying drawings, the transfer mechanism 
therein shown is more sophisticated than that 
shown in Figure 1 and comprises a housing 40 
rotatable about a horizontal axis 41 in the vertical 
wall 42 of a stand 43. This horizontal axis takes the 
form of a shaft projecting axialiy from the rear 
end 44 of the housing, passing through a boss 45, 
to engage in anti-friction bearings 46 in an aper- 
ture in the vertical wall 42 of the stand 43 (Figure 
4). The frontal end of the upper part of the 
housing 40 is open at 47, to gain access to a 
shuttle baffle 48 that is in two vertically-separated 
parts 48a and 486, the upper part 486 being 
siidable relative to the lower part 48d. The whole 
shuttle baffle unit is carried by and longitudinally 
siidable on, a pair of rails 49 secured to the inside 
of housing 40, the sides of the shuttle baffle being 
grooved at 50 for this purpose. The housing also 
has a lateral loading and unloading port 51. 

To the frontal end of the shuttle baffle 48a is 
secured a flange 52 through a threaded aperture 
in which passes a threaded operating shaft, 
whose front end is secured to a hand lever 53, 
movement of which effects a translational index- 
ing movement of the upper part 486 of the shuttle 
baffle with respect to the lower part 48a but the 
two parts cannot be vertically separated due to a 
dovetail-grooved connector 48c between them, 
the rear end of the shaft secured to lever 53 



bearing on the front end of part 486. The trans- 
lational movement of part 486 is stopped by a 
stop disc or plate secured to the rear face of part 
48a (not shown). The rear end of said shaft may 
5 be coupled to the front end of part 486 in such a 
manner that the shaft can rotate, or the part 486 
may be spring-loaded so that in any event rota- 
tion of lever 53 in one direction will affect a front 
to rear translation of the part 486 and a move- 
rs ment of lever 53 in the opposite direction will 
affect a rear to front translation of the part 486. 

In the lower part of housing 40 there is provided 
a platform 54 to which is secured a guide boss 55 
through which passes a lifting pillar 56 to the 
is upper end of which are secured lifting bars 57. A 
rack (not shown) is formed in or attached to the 
front longitudinal circumference of pillar 56, 
which rack is engaged by a pinion 58 secured to a 
shaft 59 which passes through the walls of the 
20 lower part of housing 40 as shown. To one end of 
shaft 59 is secured a handle 60, conveniently via a 
disc 61, outside the housing whereby rotation of 
handle 60 rotates shaft 59 to cause a vertical 
movement of pillar 56 and lifing bars 57. 
25 The spindle 59 also carries a cam disc 62 inside 
the casing and a locking rod 63 passes through 
the rear wall of housing 40 and is supported at its 
front end in a bracket 64 secured to the inner wall 
of the housing. The locking rod 63 passes rear- 
so wardly into an apertured boss 65 in vertical wall 
42 of stand 43 so as to secure the housing 40 
against rotation. The front end of rod 63 is spring- 
urged against the periphery of cam disc 62 so that 
when a cut-out 66 in cam disc 62 meets the front 
35 end of locking rod 63, the latter is urged forwardly 
to free the rear end of rod 63 from the apertured 
boss 65 in vertical wall 42 to allow rotation of 
housing 40 about its horizontal mounting spindle 
41. Similarly, the disc 61 carries a spring-loaded 
40 plunger, (hot shown) passing therethrough into 
an aperture in the adjacent side wall of housing 40 
the exterior end of this plunger bearing a locking 
knob 67. it will be clear that at a suitable angular 
position of handle 60, this plunger will auto- 
46 matlcally enter the aperture and lock the shaft 59 
against further rotation until the plunger is with- 
drawn by hand to release the shaft 59. ' 

This construction enables transfer of articles 
from a carrier 68 to a magazine 69 and vice versa, 
50 the carrier 68, being a cage open at top and 
bottom (see particularly Figure 5), and its side 
walls being grooved at 70 so as to receive a 
number of articles e.g. discs 71, the spacing 
between these side walls being such as to retain 
55 the articles 71 at diametrically opposite points so 
that they depend towards the open bottom of the 
cage. 

The interior walls of parts 48a and 486 of shuttle 
baffle 48 are also grooved at 72 and 73 to allow 

60 passage of the articles 71 as will be explained. 
The spacing between the grooves 73 is half that 
between the grooves 72 so that selected ones of 
the grooves 73 can be used when transferring 
articles 71 from a carrier 68 to a magazine 69 and 

65 vice versa by effecting appropriate indexing hori- 
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zontal travel of the upper part 486 of the baffle 48 
by operation of lever 53 as will be referred to later. 

Preferably the grooved portions take the form 
of separate insert bodies 74, 75 screwed or other- 
wise secured to the respective baffle parts so that 
they may be removed for easy cleaning. Whilst 
any material found suitable may be used to make 
the baffle, It has been found that polypropylene is 
a very suitable material for the body of the shuttle 
and the groove-inserts may be of any suitable 
temperature-stable material such as PFTE (poly- 
tetrafluorethylene) or PFA (perfluoro-alkane). The 
magazine 69 is made from fused slilica and the 
stand 43 and housing 40 may be made from any 
suitable rigid plastics material as are the other 
parts. The pinion 58 and its associated rack may 
be made from nylon. 

In using the apparatus, a magazine 69 may be 
located on the top face of the shuttle 48 between 
opposed pairs of pegs 76 or 77 at each end of the 
baffle. These pegs are mounted on sliders 78, one 
at each corner of the upper face of the baffle. As 
will be apparent from the drawings, particularly 
Figure 3, the respective pegs 76 and 77 are longi- 
tudinally staggered so that the width across the 
baffle top between each pair 76 and 77 is differ- 
ent. Thus magazines of two different widths can 
be located as desired by removing each slider 78, 
turning it through 180° and replacing it so as to 
use alternative pegs. 

The upper part 486 of the baffle has a remov- 
able rectangular side portion 4Sd which is located 
on the main portion by pegs 79 projecting from 
the lateral innerfaces of the other portion ane into 
holes 80 as shown. Alternatively the pegs may be 
on one portion only and the apertures in the other 
if desired. The two portions are locked together 
under the control of a locking knob 81 mounted 
for example at the end of a spindle having a 
detent engaging in a cut-out or aperture in the 
under-part of the upper peg 79. Any desired 
locking arrangement may be used, and since it 
may take any of the forms well known by those 
experienced in mechanical techniques it need not 
be, and therefore has not been, further described 
or illustrated here. A handle member 82 is pro- 
vided to enable the portion 48c/ to be easily 
manipulated. A support platform 83 is located 
above and spaced from the baffle 48 on posts 84 
to prevent the magazine 69 from falling out by 
gravity when the housing is rotated through 180° 
with respect to the position shown in Figure 2 for 
the purpose which will be referred to later. 

The removable block portion 48c/ of the upper 
part 486 of baffle 48 can be removed laterally 
from the housing through the aperture 51 in the 
side wall thereof. 

The magazine 69 (Figure 6) is constituted by 
two longitudinal struts 85 and 86 joined together 
by transverse struts 87 and 88 and two further 
longitudinal struts 89 and 90 secured to the ends 
of the struts 87 and 88. The struts 85 and 86 may 
be provided with apertures whereby the 
magazine can be loaded into and removed from 
the shuttle baffle 48 by a forked hand tool 91 



(Figure 9) comprising a handle device having two 
spaced tines 92, 93 arranged to be passed into the 
apertures or simply beneath the struts 80 and 90. 
The interior surfaces of the struts 85, 86, 89 and 

5 90 are transversely grooved at 94, each set of four 
grooves being intended to accommodate one 
article such as a disc 71, but the spacing between 
the grooves in these struts as well as the grooves 
73 in part 486 of the shuttle 48, is half that of the 

10 grooves 70 in carrier 68 and grooves 72 in part 
48a of baffle 48, so that the magazine 69 is 
capable of holding twice as many articles as the 
carrier 68, However, it will be appreciated that this 
pertains only to the embodiment shown and the 

16 holding capabilities of the members may be 
varied as desired. The struts 89 and 90 are 
notched at 95 to receive the pegs 76 or 77 on the 
baffle. 

The operating procedure for using the transfer 
20 apparatus hereinabove described will now be set 
forth. 

To load a magazine 69 in two stages, from two 
loaded carriers 68, the locking knob 67 is pulled 
outwardly to enable the handle 60 to be rotated 

26 clockwise thus raising the lifting bars 57, until the 
handle 60 locks the shaft 59 against further 
rotation. The housing 40 is then rotated clockwise 
through 180° until it reaches its stop position. The 
machine is now in the mode opposite that shown 

30 'in Figure 2 with the support platform 83 lower- 
most. 

At this juncture the locking knob 81 in baffle 
part 486 is withdrawn to release baffle part 48c 
which can then be removed by handle 82 through 
35 the side opening 51 of the housing 40. 

To avoid touching the magazine by hand which 
would transfer undesired grease thereto, a 
magazine 69 is lifted by itfing fork 91 and placed 
on the platform 83, the pegs 76 and 77 on the 
40 baffle engaging in the notches 95 of the 
magazine. Then the locking knob 81 is pulled out 
and the removable portion 48c of the baffle is 
replaced, whereupon the housing 40 can be re- 
turned to its initial position by rotating it anti- 
45 clockwise through 180°. 

Next, assuming that the upper portion 486 of 
the baffle is towards the front of the apparatus, 
the lever 53 is turned from right to left until the 
movement of this upper portion away from the 
so operator ceases when its rear end reaches its 
stop. 

At this stage the locking knob 67 is pulled out to 
release the associated peg from the side wall of 
the housing and the handle 60 is rotated clock- 

55 wise to rotate shaft 59 and lower the lifting bars 
57 to the start position. 

A first carrier member loaded with articles such 
as silicon wafers 71 is then placed on the floor 96 
of the housing 40 whereupon the locking knob 67 

60 is again pulled out to re-rotate the handle 60 
clockwise to raise the lifting bars 57 until the 
handle 60 locks in position again; This transfers 
the articles 71 from the carrier 68 into the lower 
portion 48a of the baffle and up into alternate 

66 grooves in parts 486 and 48c/ and hence into the 
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magazine 69, but the travel of the lifting bars 57 is 
arranged so that the articles 71 are not fully 
"home" in the magazine 69, being short by say, 2 
mm, i.e. they do notbottom in the grooves 94. 

The housing 40 is then 'rotated clockwise by 
180° until it reaches the stop. The lever 53 is then 
moved from left to right to translate the upper 
portion 48b and 48d of the baffle towards the 
operator. The housing 40 is then rotated anti- 
clockwise by 180° until it reaches the stop when 
the locking knob 67 can again be released to 
lower the lifting bars 57 by operating handle 60 
anti-clockwise until the bars 57 are at the start 
position again. 

The first carrier 68, which is now empty, can 
now be removed and replaced by a second one 
loaded with articles 71 and the operations de- 
scribed above can be recommended except that 
translation of the upper part 48b and 48d of the 
baffle will close off those grooves in the magazine 
69 and render the second alternate set of grooves 
therein accessible to receive the articles from the 
second carrier 68, still however not fully "home" 
in the magazine. 

Now, with the fully loaded magazine in the 
upper part 48b and 48d of the baffle, the housing 
40 can again be rotated clockwise through 180° 
away from its stop until it reaches again the 
position opposite that shown in Figure 2 i.e. with 
the platform 83 of the shuttle baffle 48 lowermost 
As the housing reaches this position, the articles 
will drop the last little distance completely 
"home" into the magazine but, due to the small 
travel of about 2 mm, they will not suffer any 
damage which is a fault experienced in transfer 
devices of the prior art even those employing an 
arrangementto perform a similar kind of indexing 
movement as described above to effect a transfer 
between two frame sections having single and 
double groove spacing and indexing movements 
between the sections analogous to that of the 
present invention. 

With the articles 71 safely "home" in the 
magazine 69, the locking knob 81 can then be 
pulled out to remove the removable block portion 
48d of the shuttle baffle 48 by handle 82, together 
with the fully loaded magazine 69, which can then 
betaken off the platform 83 by the lifting fork 91. 

To carry out the reverse operation to unload a 
fully loaded magazine into two carriers 69 in two 
stages, the procedure described above is virtually 
repeated and can be summarised as follows. 

The apparatus is, for this purpose of course in 
the reverse position to that shown in Figure 2. The 
fully loaded magazine is placed on the platform 
83, the locking knob 81 is pulled out and the 
removed block 43d is replaced and the housing 40 
with the loaded magazine is rotated by 180° until 
it meets the stop. The locking knob 67 is. then 
pulled out and the lifting bars 57 lowered by 
operating handle 60 so that the carrier 68, pre- 
viously placed on base 96, and now filled with 
articles 71 can be removed by hand and replaced 
by an empty second carrier 68. Then locking knob 
67 is pulled out, lifting bars 57 are raised by 



turning handle 60 and housing 40 is rotated 
clockwise by 180°. At this juncture the lever 53 is 
moved from left to right until the movement of 
the 'parts 48b and 48d of the baffle away from the 

5 operator ceases whereupon the housing 40 is 
again rotated anti-clockwise by 180° until it 
reaches the stop so that locking knob 67 can again 
be operated to lower bars 57 until handle 60 locks 
to allow the second loaded carrier 68 to be 

w removed. 

At this stage, the magazine 69 is still in the 
apparatus so the knob 67 must be operated to 
turn handle 60 to raise bars 57 until handle 60 
locks. Then housing 40 Is rotated clockwise by 

is 180° until it stops, locking knob 80 is pulled out 
block 48d is removed, together with the empty 
magazine and the latter Is removed by lifing fork 
91. 

The empty apparatus can now be restored to 

20 the position shown in Figure 2 ready for another 
loading/unloading sequence. 

Whilst only one kind of magazine 69 has been 
shown it will be clear that other kinds may be 
used. In particular the magazine may be varied to 

25 accommodate doping discs where the apparatus 
is used for transferring silicon wafers, by enlarg- 
ing every third slot in the magazine to take a solid 
source disc i.e. one containing a dopant such as 
boron and the mechanism may be modified to 

30 enable the magazine to be loaded with "ordinary" 
wafers after such solid source discs are in situ. 

It will also be apparent that while the apparatus - 
has been described to perform a transfer of 
articles from a carrier to a magazine, it could be 

35 arranged to transfer articles between carriers or 
between, say a carrier and a transport case for 
taking away or storing finished silicon wafers 
after processing. 
The magazine 69 may be made from low-mass 

40 silica which will withstand a furnace temperature 
of up to 1050°C. If it is desired to process wafers or 
other articles 71 in temperatures up to 1200°C 
then a magazine such as shown at 87 in Figure 7 
made from silicon, or another such as 98 in Figure 

45 8 made from silica glass, may be used, both 
exhibiting the notches 95 to receive the baffle 
pegs 76 or 77. 

Claims 

50 

1. A method of transferring semiconductor 
wafers (26, 71 ) between a first carrier member (23, 
68) and a second carrier member (24, 69) 
characterised in the steps of 
55 a) bringing the second carrier member (24, 69) 
in an inverted position in registration with the first 
carrier member (23, 68) loaded with wafers (26, 
•71) 

b) causing to pass nearly but not quite wholly, 
60 all the wafers (26, 71) into the second carrier 

member (24, 69) simultaneously, and 

c) inverting a housing (1, 40) containing the 
carrier members so as to cause final movement of 
the wafers wholly into the second carrier member 

65 (24, 69) under gravity. 
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2. A method according to claim 1, characterised 
in that said housing (1, 40) is inverted by a rotary 
movement. 

3. Apparatus for transferring semiconductor 
wafers (26, 71) between first (23, 68) and second 
(24, 69) carrier members characterised by a dis- 
placeabie housing (1, 40) for containing a baffle 
means (4, 48) and adapted to receive semi- 
conductor wafers (26, 71) from a first carrier 
member (23, 68) placed in said housing (1, 40) and 
means (12, 13, 56, 57) for passing the wafers into 
a second carrier member (24, 69) along a distance 
less than that represented by a final desired 
position, and inversion means (41 ) for inversion 
of said housing (1, 40), the completion of travel of 
said wafers (26, 71) to said final desired position 
being effected only after inversion of said housing 
(1, 40). 

4. Apparatus as claimed in claim 3, character- 
ised in that said housing (1, 40) is rotatably 
mounted and the further distance travelled by the 
wafers (26, 71) after rotational displacement of 
the housing being of very small dimensions. 

5. Apparatus as claimed In claim 4, character- 
ised by locking means to prevent said housing (1, 
40) being inadvertently displaced before the 
transfer of the wafers (26, 71). 

6. Apparatus as claimed in claim 4, character- 
ised in that said housing (1, 40) is mounted on a 
horizontal spindle (41) for movement through 
180° in either direction. 

7. Apparatus as claimed in claim 3, character- 
ised in that said housing (40) has frontal (47) and/ 
or lateral (51) loading and unloading ports to 
enable said carrier members (68, 69) to be loaded 
into and unloaded from said housing (40). 

8. Apparatus as claimed in claim 3, character- 
ised in that the means for passing said wafers 
comprises a lifting pillar (12, 56) caused to move 
substantially vertically beneath a first said carrier 
member (23, 68) from a control means (16, 60) 
located outside said housing (1, 40), stopping 
means being provided to limit said vertical move- 
ment. 

9. Apparatus as claimed in claim 3, character- 
ised in that said baffle means (4, 48) comprises 
two parts (4a, 4b, 48a, 48b) slidably engaged one 
above the other, each said part being grooved, 
the grooves (28, 73) in a first part (4b, 48b) being 
spaced apart by half the distance between the 
grooves (27, 72) of a second part (4a, 48a) where- 
by selected grooves in said first part can be used 
on transfer of wafers (26, 71) through said baffle 
(4, 48), indexing means (52, 53) being provided to 
effect said sliding movement, after one selected 
set of grooves of said first part have been 
occupied by wafers transferred from said second 
part. 

10. Apparatus as claimed in claim 9, character- 
ised in that said first part (48b) of said baffle (48) is 
subdivided into two sections, a second section 
(48d) being laterally removable from a first sec- 
tion thereof for movement through said lateral 
port (51) of said housing (40), said sections being 



held together by sets of peg means (79), receiv- 
able in apertures (80). 

11. Apparatus as claimed in claim 9, character- 
ised in that said grooves (72, 73) are provided in 

5 inserts (74, 75) receivable in said parts (48a, 48b) 
of said baffle means (48). 

12. Apparatus as claimed in claim 10, character- 
ised in that said second section (48a) of said first 
part (48b) of said baffle is secured to a support 

to platform (83) by means of posts (84). 

Revendications 

1. Procede pour transferer des pastilles de 
15 semi-conducteur (26, 71) entre un premier ele- 
ment support (23, 68) et un second element 
support (24, 69), caracterise par ies phases de 

a) amener le second element support (24, 69) en 
une position inversee en alignement avec le 

20 premier element support (23, 68) charge de pas- 
tilles (26, 71) 

b) faire en sorte que toutes Ies pastilles (26, 71) 
passent presque, mais pas tout-a-fait entiere- 
ment, dans le second Element support (24, 71) 

25 simultanement, et 

c) renverser un carter (1, 40) contenant Ies 
elements supports de fagon a provoquer le 
deplacement final des pastilles pourvenir entiere- 
ment dans le second element support (24, 69) 

30 sous Taction de la pesanteur. 

2. ProcedS selon la revendication 1, caracterise 
en ce que le dit carter (1, 40) est renverse par un 
mouvement tournant 

3. Appareil pour transferer des pastilles de 
35 semi-conducteur (26, 71) entre un premier ele- 
ment support (23, 68) et un second element 
support (24, 69) caracterise par un carter deplaca- 
ble (1, 40) contenant des moyens de positionne- 
ment (4, 48) prevus pour recevoir des pastilles de 

40 semi-conducteur (26, 71) a partir d'un premier 
element support (23, 28) place dans le dit carter 
(1, 40) et des moyens (12, 13, 56, 57) pour faire 
passer Ies pastilles dans un second element 
support (24, 69) sur une distance inferieure a celle 

45 correspondant a la position finale desiree, et des 
moyens de renversement (41) pour renverser le 
dit carter (1, 40), I'achevement du parcours des 
dites pastilles (26, 71) pour arriver a la position 
finale desiree n'etant effectuS qu'apres renverse- 

50 ment du dit carter (1, 40). 

4. Appareil comme revendique dans la reven- 
dication 3, caracterise en ce que le dit carter (1 , 40) 
est mont§ avec possibility de rotation et en ce que 
le soldo de la distance a parcourir par Ies pastilles 

55 apres rotation du carter est de faible dimension. 

5. Appareil comme revendique dans la reven- 
dication 4, caracte>is6 par des moyens de ver- 
rouillage pour interdire que le dit carter (1, 40) ne 
soit d^place* par inadvertance avant le transfert 

60 des pastilles (26,71), 

6. Appareil comme revendique dans la reven- 
dication 4, caracterise en ce que le dit carter (1, 40) 
est mont6 sur un arbre horizontal (41) pour 
pouvoir tourner de 180° dans Tun ou I'autre sens. 

65 
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7. Appareil comme revendiqu6 dans la reven- 
dication 3 r caracterise en ce que le dit carter (40) 
presente des orifices frontaux (47) et/ou IsteVaux 
(51) de chargement et de dechargement pour 
permettre de charger les dits elements supports 
(68, 69) dans le dit carter (40) et de les en 
decharger. 

8. Appareil comme revendique dans la reven- 
dication 3, caracte>is$ en ce que les moyens de 
transfert des dites pastilles component une col- 
lonne de levage (12, 56) que des moyens de 
commande (16, 60) situes £ I'exterieur du dit 
carter (1, 40) font se deplacer substantial lement 
verticalement sous un premier dit element sup- 
port (23, 68), des moyens d'arret etant prevus 
pour limiter le dit mouvement vertical. 

9. Appareil comme revendiqu6 dans la reven- 
dication 3, caracterise en ce que les dits moyens 
de positionnement (4, 48) component deux par- 
ties (4a, 4b, 48a, 48b) engagees avec possibility de 
coulissement relatif, Tune au-dessus de ('autre, 
chaque dite partie etant rainuree, les rainures (28, 
73) dans la premiere partie (4, 48b) etant espacees 
Tune de I'autre de la demi-distance existant entre 
les rainures (27, 72) d'une seconde partie (4a, 
48a), ce par quoi des rainures selectionnees de la 
dite premiere partie peuvent etre utilises lors du 
transfert des pastilles (26, 71) par le dit position- 
neur (4, 48), des moyens d'indexage (52, 53) 6tant 
prevus pour executer le dit mouvement de 
coulissement, apres qu'un ensemble selectionne 
de rainures de la dite premiere partie aient ete 
occupies par des pastilles transferees depuis la 
dite seconde partie. 

10. Appareil comme revendique dans la reven- 
dication 9, caracterise en ce que la dite premiere 
partie (48b) du dit positionneur (48) est subdivise 
en deux sections, une seconde section (48d) 
pouvant §tre lateralement detechee d'avec sa 
premiere section pour executer un mouvement a 
travers le dit orifice lateral (51) du dit carter (40), 
les dites sections etant tenues ensemble par des 
jeux de moyens du type cheville (79), qui peuvent 
se loger dans des trous (80). 

11. Appareil comme revendique dans la reven- 
dication 9, caracterise en ce que les dits rainures 
(72, 73) sont prevues sous forme de garnitures 
(74, 75) pouvant se loger dans les dites parties 
(48a, 48b) des dits moyens de positionnement 
(48). 

12. Appareil comme revendique dans la reven- 
dication 1, caracterise en ce que la dite seconde 
section (48a) de la dite premiere partie (48b) du dit 
positionneur est fixee a un plateau support (83) au 
moyen de montants (84). 

Patentanspriiche 

1. Ein Verfahren zum Oberfuhren von Halblei- 
ter-Scheiben (26, 71) zwischen einer ersten 
TrSgerhorde (23, 68) und einer zweiten Trager- 
horde (24, 69), gekennzeichnet durch folgende 
Schritte: 

a) Anordnen der zweiten Tragerhorde (24, 69) in 
eine inverse Stellung in Lagegenauigkeit mit der 



ersten TrSgerhorde (23, 68), die mit Scheiben (26, 
71) beladen ist f 

b) gleichzeitige jedoch noch nicht vollige Ober- 
fuhrung aller Scheiben (26, 71) in die zweite 

5 Tragerhorde (24, 69), und 

c) Umdrehen eines Geh3uses (1, 40), das die 
Tragerhorden enthalt, derart, daR die abschlie- 
ftende Beforderung der Scheiben in die zweite 
Tragerhorde (24, 69) vollig infolge der Schwer- 

w kraft erfolgt. 

2. Ein Verfahren nach Anspruch 1, dadurch 
gekennzeichnet, daft das Gehiuse (1, 40) durch 
eine Drehbewegung umgekehrt wird. 

3. Vorrichtung zur UberfOhrung von Halbleiter- 
15 Scheiben (26, 71) zwischen einer ersten (23, 68) 

und einer zweiten (24, 69) Tragerhorde, gekenn- 
zeichnet durch ein bewegbares Gehause (1, 40), 
das ein Fuhrungsmittel (4, 48) enthalt und das zur 
Aufnahme von Halbleiter-Scheiben (26, 71) aus 

20 einer ersten in dem Gehause (1, 40) angeordneten 
Tragerhorde (23, 68) geeignet ist, sowie Elemente 
(12, 13, 56, 57) zur Oberfuhrung solcher Scheiben 
in eine zweite Tragerhorde (24, 69) uber eine 
Strecke, die kleiner ist als diejenige, die durch die 

25 gewunschte Endposition bestimmt wird, und Mit- 
tel (41) zur Umdrehung des Gehauses (1, 40) 
aufweist, wobei die vollstandige Oberfilhrung der 
Scheiben (26, 71) in die gewunschte Endposition 
nur nach der Umdrehung des Gehauses (1, 40) 

30 erfolgt 

4. Vorrichtung nach Anspruch 3, gekenn- 
zeichnet dadurch, daft das Gehause (1, 40) dreh- 
bar gelagert ist und daft der von den Scheiben 
(26, 71) nach Drehung des Gehauses zuruckzu- 

35 legende weitere Weg von sehr geringem AusmaB 
ist. 

5. Vorrichtung nach Anspruch 4, gekennzeich- 
net durch Verriegelungsglieder, die ein un- 
beabsichtigtes Bewegen des GehSuses (1, 40) vor 

40 dem Oberfuhren der Scheiben (26, 71) verhin- 
dem. 

6. Vorrichtung nach Anspruch 4, dadurch 
gekennzeichnet, daft das Gehause (1, 40) urn eine 
horizontale Achse (41) urn 180° in beiden Richtun- 

45 gen drehbar angeordnet ist. 

7. Vorrichtung nach Anspruch 3, dadurch 
gekennzeichnet, daft das Gehause (40) stirnseitig 
(47) und/oder seitlich (51) Lade- oder Entlade- 
Offnungen aufweist, die es ermdglichen, die 

50 Tragerhorden (68, 69) in das Gehause (40) zu 
bringen oder dem Gehause (40) zu entnehmen. 

8. Vorrichtung nach Anspruch 3, dadurch 
gekennzeichnet, daft die Elemente zum Ober- 
fuhren der Scheiben eine Hebesaule (12, 56) 

55 umfassen, die, uber eine aufterhalb des Gehauses 
angeordneten Antrieb (16, 60) bewirkt, im wesent- 
lichen in vertikale Richtung unterhalb der ersten 
Tragerhorde (23, 68) bewegbar ist, und aufterdem 
noch Anschlagteile zur Begrenzung dieser vertika- 

60 len Bewegung vorgesehen sind. 

9. Vorrichtung nach Anspruch 3, dadurch 
gekennzeichnet, daft die Fuhrungsmittel (4, 48) 
zwei Teile (4a, 4b, 48a, 48b) aufweisen, die eins 
Ober dem anderen gleitend miteinander in Ein- 

65 griff stehen, wobei jedes Teil geschlitzt ist und die 
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Schlitze (20, 73) in einem ersten Teil (4b, 48b) 
untereinander den halben Abstand zueinander 
gegenuber den Schlitzen (27, 72) eines zweiten 
Teils (4a, 48a) haben, wodurch ausgewalte Schlit- 
ze des ersten Telles zur Uberfuhrung der Schei- 5 
ben (20, 71) durch die Fuhrungsmittel (4, 48) 
benutzt werden konnen, und da& Positionier- 
mittel (52, 53) die Gleitbewegung bewirken, nach- 
dem ein ausgewahlter Satz von Schlitzen des 
ersten Teiles durch Scheiben, die vom zweiten to 
Teil uberfuhrt wurden, besetzt ist 

10. Vorrichtung nach Anspruch 9, dadurch 
gekennzeichnet, da& das erste Teil (48b) der 
Fuhrungsmittel (48) in zwei Abschnitte unterteilt 
ist, wobei ein zweiter Abschnitt (48d) seitlich aus is 



einem ersten Abschnitt durch die seitliche 6ff- 
nung des Gehauses (40) entfernbar ist, wobei die 
Abschnitte durch Stifte (79), die von Lochern (80) 
aufgenommen werden, zusammengehalten sind. 

11. Vorrichtung nach Anspruch 9, dadurch 
gekennzeichnet, daS die Schlitze (72, 73) in Ein- 
satzstQcke (74, 75) einfuhrbar sind, die von Teilen 
(48a, 48b) der FQhrungsmittel (48) aufgenommen 
werden. 

12. Vorrichtung nach Anspruch 10, dadurch 
gekennzeichnet, daG der zweite Abschnitt (48a) 
des ersten Teiles (48b) der Fuhrungsmittel an 
einer Halteplatte (83) rnittels Bolzen (84) befestigt 
ist. 
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